Initial evaluation and stabilization
On initial presentation, a primary examination (see also Chapters 8 and 9) should include evaluation of: This should be completed within 30-60 seconds. A very brief history should be obtained at this time, but resuscitation should not be delayed in the critical patient while a complete history is obtained (Figure 25 .3).
History
Following stabilization, a complete and detailed history must be obtained from the owner to ascertain the possible causes of the acute abdomen. Important questions to ask include the following: The history of a patient presenting with an acute abdomen is often vague, but reported signs will frequently include depression, anorexia and vomiting. In other instances the history may be extremely suggestive of the underlying cause. The progression of the clinical signs can also help determine the urgency of diagnosing the underlying cause. Chronic abdom inal pain that has remained relatively static in its progression is not usually an emergency, although deterior ation could precipitate a crisis. A dog that has a chronic problem and has deteriorated rapidly, or an animal with an acute problem, warr ants a more aggressive approach to define the underlying cause.
In many cases the patient's signalment may lead to a higher index of suspicion of the aetiology. For example: ■ ■ Parvoviral enteritis may be suspected in dogs with an uncertain vaccination history ■ ■ Intussusception is more common in young animals ■ ■ Male dogs are much more likely than females to suffer from urethral obstruction ■ ■ German Shepherd Dogs and Golden Retrievers (median age of affected dogs 10 years) have a higher incidence than other breeds of haemoabdomen associated with splenic neoplasia ■ ■ Large-and giant-breed dogs have a much higher incidence of gastric dilatation and volvulus (GDV) than smaller breeds ■ ■ Entire males are at much higher risk of severe prostatitis than neutered males ■ ■ Entire female dogs may develop pyometra.
Physical examination
A full physical examination should be performed, but with initial attention to the cardiovascular, respiratory, central nervous and renal systems.
A 5-year-old male entire Cocker Spaniel receiving a blood transfusion after presenting with acute abdominal pain and abdominal distension due to a haemoabdomen (caused by a ruptured splenic haematoma). The dog initially presented collapsed, and fluid resuscitation was administered before providing transfusion support. The dog made a full recovery after surgical removal of the spleen.
25.3
The goal of any initial stabilization is to reverse the signs of shock and improve oxygen delivery to the cells. 
Diagnostic investigations

Laboratory tests
Minimum database: Blood tests including packed cell volume (PCV), total solids (TS) via refractometer, blood urea nitrogen (BUN; by dipstick) and glucose should all be part of a minimum database (Figure 25.4) . A urine sample should also be obtained at the earliest opportunity; for the measurement of specific gravity, the urine sample should be obtained before any fluid therapy. The minimum database is unlikely to provide a definitive diagnosis, but may be helpful in prioritizing differential diagnoses and further testing. For example: ■ ■ A low TS value in the face of a normal PCV should prompt a search for haemorrhage or severe vasculitis. In acute haemorrhage, the level of TS falls but splenic contraction blunts the expected Examination of the abdomen should occur after that of the thorax, to avoid inadvertently missing important findings that may present in other body systems. Additionally, examination of the abdomen may elicit pain and discomfort that may prevent further evaluation of the patient Cystotomy was performed to remove the bladder stones that were later determined to be composed of calcium oxalate.
25.5
Loss of abdominal detail on plain abdominal radiographs may be due to lack of fat in the abdomen (in puppies or very thin animals), free abdominal fluid or a large abdominal mass. Free gas in the abdomen of a patient that has not undergone recent abdominal surgery or had a penetrating injury is consistent with bowel rupture or perforation.
Gastric distension with a normally positioned stomach is likely to be due to dilatation. If there is displacement with gastric dilatation, volvulus is likely. In cases of GDV, the stomach appears compartmentalized with band-like soft tissue opacities between gas-filled segments.
Segmental gaseous or fluid-filled distension of the small bowel suggests an intestinal obstruction. The IP: 54.70.40.11
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Abdominal pain and swelling 278 normal diameter of the small intestine in the dog is approximately 2-3 times the width of a rib, or less than the width of an intercostal space. Additionally, all of the small intestinal loops should have a similar diameter, and it is abnormal for one segment to be 50% larger than other portions. Localized small intestinal distension is not always a definitive finding for intestinal obstruction but should prompt further investigation if an obvious foreign body is not evident (Figure 25 .6). One option is to repeat radiography 3 hours later. If the intestine remains distended in the same position, this would indicate obstruction.
Diagnostic investigations
As with any clinical problem, it is important to adopt a methodical approach (Figure 25.8 ).
Ultrasonography
One of the most straightforward ways of confirming the presence of free fluid in the abdominal cavity is with ultrasonography. Abdominal radiography is less useful in patients with large volumes of abdominal fluid, due to loss of intra-abdominal contrast. In some cases the presence of free fluid will be very obvious, and hypoechoic sharp angles will become immediately apparent once the ultrasound probe is placed on the patient (Figure 25.9 ). Adopting a more structured 4-point FAST (focused assessment with sonography for trauma) scan (see QRG 25.1) will pick up on more subtle abdominal effusions (Figure 25.10) . These scans can be performed very quickly and with no expert know ledge of ultrasonography needed. This is a pro cedure that can be carried out simultaneously with other interventions and can be repeated with little cost to the client.
Laboratory tests
Analysis of free abdominal fluid is a vital part of the evaluation of any animal with an acute/swollen abdomen. Abdominocentesis (see QRG 25.2), with or without ultrasound guidance, is a quick and easy way of retrieving abdominal fluid. It is unusual for com plications to occur due to abdominocentesis and there are few contraindications to performing this procedure. Caution is advised, however, when a coa gulopathy or thrombocytopenia is possible, or if there is organ omegaly, or adhesions from previous surgery. A volume of at least 5-6 ml of free abdominal fluid per kilogram needs to be present for successful abdom ino centesis. Diagnostic peritoneal lavage (see QRG 25.3) may be necessary in cases where fluid is not obtained.
Once abdominal fluid has been obtained, it is important to classify this to allow a more accurate diagnosis to be made. Analysis of the abdominal fluid should include: gross examination; measurement of PCV; TS by refractometer; and total nucleated cell count. Cytological examination is also very important. Biochemical and microbiological analysis are appropriate in certain cases. Class ification of the main types of abdominal effusion is summarized in Figure  25 .11; some further details are given below.
Lateral abdominal radiograph showing multiple loops of distended intestine in a 2-year-old male neutered Border Terrier. No obvious obstruction was seen; however, a sock foreign body was later removed surgically.
25.6
Causes of abdominal distension. Contrast radiography may be necessary in some dogs with an acute abdomen, particularly those with partial gastrointestinal obstruction. Contrast radiography may be contraindicated in dogs with frequent vomiting, due to the high risk of aspiration pneumonia. The use of water-soluble contrast agents is often advocated if gastrointestinal perforation is suspected, to avoid barium contamination of the peritoneal cavity.
25.7
Ultrasonography: Ultrasound examination is more sensitive than radiography for examining abdominal masses and the presence of free fluid within the abdominal cavity. The pancreas, liver, kidneys and prostate gland can be evaluated more fully, and ultrasonography is one of the best ways of detecting pancreatitis and pancreatic masses. While pyometra may often be diagnosed radiographically, ultrasonography is a sensitive method for confirming a suspected and more subtle presentation of pyometra.
An approach to the swollen abdomen
Animals can develop a swollen abdomen for many reasons (Figure 25 .7) and this can present as an emergency. 
25.8
Obvious free fluid (arrowed) within the abdominal cavity detected using ultrasonography.
25.9
Subtle area of free fluid (arrowed) between the liver and spleen. 
25.12
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• Uroabdomen can result from trauma or from iatrogenic causes (e.g. careless catheterization or cystocentesis). It is important to note that animals with ruptured bladders may still have palpable bladders and the ability to urinate • If uroabdomen is suspected, the most useful abdominal fluid chemistry evaluation is creatinine. Urea nitrogen can also be measured but, because it is a smaller molecule, this diffuses rapidly and equilibrates with the plasma. A creatinine level in abdominal fluid that is twice that in serum is highly suggestive of uroabdomen • Potassium levels are also higher in the abdominal fluid compared with blood • Note: If the dog has been receiving intravenous fluids, there is the potential for misdiagnosis of uroabdomen in an azotaemic patient with ascites. This is because creatinine, BUN and potassium concentrations in the plasma will be actively diluted, whereas those in the abdomen will not. 
Surgical management
One of the most challenging decisions regarding dogs with acute abdominal pain or swelling is deciding whether prompt surgery is indicated. 
Indications for prompt surgery
Positioning and preparation
■ ■ Right lateral recumbency is recommended, as this is also the best position for abdominocentesis, electrocardiography and echocardiography. However, this procedure can be carried out in a standing animal. ■ ■ One of the benefits of this procedure is that it can often be carried out in the conscious patient.
Technique
Placing the ultrasound probe on the four areas shown and scanning widely in both sagittal and transverse planes gives the best chance of detecting more subtle fluid accumulation (see Figure 25 .10).
Limitations
■ ■ There is always the possibility of false-positive or false-negative results. For example, the gall bladder and common bile duct can
Positioning and preparation
■ ■ Sedation may or may not be required.
■ ■ The dog should be restrained in right lateral recumbency and it might be worth emptying the patient's bladder before the procedure.
■ ■ The abdomen should be clipped and prepared as for a non-surgical procedure.
Equipment
A 5 ml syringe, collection tubes (EDTA, plain and sterile) and some microscope slides should be prepared. Use an 18-22 G, 2.5-3.75 cm needle or over-the-needle catheter.
Technique
Abdominocentesis can be performed by a single centesis or using a fourquadrant approach.
1 The site for single abdominocentesis is a point 1 cm lateral and to the right of the ventral midline and 1-2 cm caudal to the umbilicus.
2 Once the needle has been inserted through the skin and abdominal wall, allow fluid to drip from the needle (or catheter with needle removed) into a tube, or gently aspirate with a 2-5 ml syringe. Unless there is a large volume of free fluid it is preferable to allow it to drip from the needle hub, rather than aspirating, to avoid sucking omentum or viscera into the needle.
3 If fluid is not obtained from the first site, repeat the procedure in the three remaining sites. appear as hypoechoic sharp angles, similar to free fluid, depending on the plane of imaging. 4 Collect fluid into an EDTA tube for cytology and cell count, and into a plain tube for culture and biochemical analysis.
